2/14 



Blue LED 
(460nm) 




PDpH 

(530nm) 

UV LED 
(375nm) 

O 



PD 
(eobnm) 



Red LED 
(600 mm) 

/y^Blue LED 
iV(_X(460 mm) 

PDdo 

(590nm) 

CD 

Oxygen sensing patch 
Stirrer 



FIG. 2 



3/14 



Black 
silicone 




film 



FIG. 3a 



FIG. 3b 



4/14 




7 5 10 15 20 25 

time (hours) 

FIG. 4a 



5/14 



120 




0 5 10 15 20 

time (hours) 

FIG. 4b 



6/14 




0 5 10 15 20 25 
time (hours) 

FIG. 4c 



7/14 



self focussing 
reflection grating 
(d=0, 2|Jm; g=2|jm) 



Light input 

though optical fiber 




Light output 
via reflecting edge 



diode 
array 



FIG. 5 



8/14 




Lens 

Photodetectors or 
spectrometer 



FIG, 6 



9/14 



ACID 




BASE 




Nutrient 




















Instrument 


Tower 





Addition Arm 



Biorecctor, 



(.^liquid 

Dispensers 




ifc) O O CZ) 

o o o o o o 
o* o cz) o> c:> d:^ 
CD <z::> cz^ c::> <z:> 



\ 



Bioreactor platfojri 


"n 


sub-plctformj 




Agitator * 




X-Y positioning tal 


Die 





Data 

Aquisition 
& Control 
System 



Bioreactor Receptacle 



FIG. 7 



10/14 




FIG. 8 



11/14 

Thermowell 



■4 




4 




■0- -0- 





4 




■4 



4: U 






4 




■4 










4 





4 



4 

-0- -0- 

V 



n 









-Appx. 5-3/8"- 



III I 



I ^ I 



\zzzz 



Pad-Type 
Heating Element 



FIG. 9 



12/14 




ell plate mounting holes 



Agitator 

CAM 

Holes 



O 



O 



:U O 



-Appx. 7-3/8' 




Clear Insert 




PCB 



Appx. 
9-1/2" 



FIG. 10 



13/14 



ca 

■fi 
|y 
m 
m 
m 

m 

-a 

fU 
01 

o 



Positioning 
table 
mounting 
plate 



HI 



>4 



Subplatform 



WW 



Q 



MOTOR 



3mm offset 



FIG. 1 1 



7^ 



14/14 




FIG. 12 



